186Re-labeled antibodies to p185HER2 as HER2-targeted radioimmunopharmaceutical agents: comparison of physical and biological characteristics with 125I and 131I-labeled counterparts.
Overexpression of the HER2/neu protooncogene has been shown to correlate with poor clinical prognosis. A murine monoclonal antibody (4D5) directed against the extracellular domain (ECD) of p185HER2 has been shown to inhibit in vitro and in vivo growth of carcinomas overexpressing HER2 and has been humanized (rhuMAb HER2). The objective of the study was the identification of an agent which might be useful for in vitro studies, tumor imaging and/or radioimmunotherapy by linking beta-emitting radionuclides to these HER2-targeted antibodies. Murine 4D5 and humanized rhuMAb HER2 were radiolabeled with 125I, 131I or 186Re. Physical characteristics (TCA precipitability, SDS-PAGE, size exclusion chromatography), binding affinities to the HER2 ECD (in an ELISA and on SK-BR-3 cells) and antiproliferative activities of the radiolabeled antibodies were determined. Although 131I-4D5 and 131I-rhuMAb HER2 usually retained > 85% ECD binding, they exhibited increased aggregation and fragment content, drastically reduced antiproliferative activities and poor stability upon storage at 4 degrees C. For these antibody preparations, conservation of binding did not necessarily correlate with preservation of bioactivity indicating the importance of bioactivity determinations in radiolabeled antibody studies. Conversely, 4D5 and rhuMAb HER2 labeled with 125I or 186Re maintained physical properties, ECD binding, antiproliferative activities and were stable upon storage at 4 degrees C for at least 8 days. The superior retention of physical and biological characteristics of 186Re-labeled 4D5 and rhuMAb HER2 compared with their 131I-labeled counterparts suggests the potential for their use as radioimaging and radioimmunotherapeutic agents in the treatment of HER2 overexpressing tumors.